Abstract: Repair of traumatic abdominal wall hernia (TAWH) has been reported to be necessary. Reported here is one case of TAWH without repair. A 27-year-old man was accidentally sandwiched between a rock and a truck and admitted to our emergency department. There was a swelling of 10 cm in the right upper quadrant of the abdomen. The enhanced computed tomographic scan demonstrated a large abdominal wall muscular defect, transverse colon protrusion, and the presence of subcutaneous emphysema at the site. Based on these findings, lacerated transverse colon entrapped in TAWH was diagnosed. The patient underwent emergency laparotomy for laceration of the transverse colon, duodenum and pancreas, and open book fracture of the pelvis. Repair of the hernia was not performed because of the possibility of abscess formation by stool contamination. However, the hernia disappeared and the patient is doing well without recurrence of hernia 16 months after injury.
Introduction
Traumatic Abdominal Wall Hernia (TAWH) is a rare injury. Although the management can vary substantially due to differences in presentation, 1 surgical repair of the hernia has been reported to be necessary sooner or later. [2] [3] [4] We describe a case of TAWH that disappeared without the repair.
patient
A 27-year-old Japanese man at work was accidentally sandwiched between a rock and a truck. He was admitted to our emergency department with the acute onset of peritoneal signs and shock. On examination, systolic blood pressure was 58 mmHg, pulse was 120 beats/min, and body temperature was 34.9 °C. There was a swelling of 10 cm in the right upper quadrant of the abdomen. The swelling was soft and slightly tender. Laboratory data showed leukocytosis (white blood cell counts 26100/mm 3 ), anemia (red blood cell counts 3.80 × 10 6 /mm 3 , serum hemoglobin 11.6 g/dl, hematocrit 33.8%) and acidosis (pH 7.338, base excess −6.1 mmol/l). Following stabilization of vital signs with volume infusion, the patient underwent computed tomographic (CT) scan of the abdomen. The enhanced CT scan demonstrated a large disruption of the abdominal lateral muscles (transversus abdominis muscle, abdominal internal oblique muscle, and abdominal external oblique muscle), transverse colon protrusion, and the presence of subcutaneous emphysema at the site (Fig. 1A) . Based on these findings, lacerated transverse colon entrapped in TAWH was diagnosed. Furthermore, CT scan showed liver injury, lacerations of the duodenum and head of the pancreas, and open book pelvic fracture associated with retroperitoneal hematoma (Fig. 1B) .
Emergency laparotomy was performed via a midline incision extending from the xiphoid to below the umbilicus. A loop of transverse colon was found to have herniated in a split of peritoneum, muscle and fascia, and was lacerated. The duodenum and head of pancreas were lacerated in the retroperitoneal space. Right hemicolectomy with ileostomy and pancreatoduodenectomy were accomplished ( Fig. 2A, B) . At this initial surgery, debridement and drainage were performed for TAWH, because of concern about abscess formation due to gross contamination by stool. At the same time, only external fixation for pelvic fracture was performed, because there was no active bleeding in the retroperitoneal hematoma in the pelvis.
CT scan on the seventh postoperative day showed abscess formation with intramuscular spread in the abdominal wall (Fig. 3) . The drainage tube of the hernia could be removed on the fourteenth postoperative day. The patient underwent internal fixation of the pelvic fracture on the nineteenth postoperative day and was discharged in good general condition one month later. Finally repair of TAWH was not performed because TAWH disappeared on physical examination. Signs of the hernia were not confirmed even by the ultrasonography in the outpatient afterwards. The patient is doing well without recurrence of hernia 16 months after injury.
Discussion
Criteria for TAWH were defined in the 1930s and have been subsequently simplified. The essential features include protrusion of abdominal contents through disrupted abdominal wall musculature and fascia, without skin penetration and without preexisting hernia at the site, following blunt trauma. 5, 6 TAWH is thought to be caused by shear stress associated with acute elevation of intraabdominal pressure. The shear stress is transferred to the peritoneum, fascia and muscle fibers followed by tissue rupture. 3 It was reported that these injuries were mostly located below the umbilicus due to weaker musculature since the rectus sheath is present only above the arcuate line. 4 When traumatic insult to the abdominal wall is mainly due to shearing stresses or tensile forces, intraabdominal injuries are extremely uncommon. 7 However, TAWH is often associated with other injuries that are often critical, because it may follow various types of blunt trauma. TAWHs have been classified on the basis of the mechanism of trauma into low-and high-energy types.
1 Low-energy type is the result of impact on a small blunt object such as a bicycle handlebar or the blunt end of a gardening tool handle. Most of this type does not require emergency laparotomy, because it is almost focal hernia and hardly associated with intraabdominal injuries. 8 On the other hand, most of high-energy type, that is the result of high force such as motor vehicle accidents or falls from height, requires emergency laparotomy. This emergency laparotomy was usually indicated for the treatment of associated intraabdominal injuries and not the hernia itself. 9 Though there are a few reports about disappearance of low-energy type without the surgical repair, 10, 11 the repair of high-energy type has been reported to be necessary sooner or later to avoid incarceration and strangulation of the bowel.
2-4 A reapproximation of the muscle layers has been stressed in the repair, 2 while the use of prosthetic mesh was recently reported to prevent occasional recurrence. 3, 4 There was also a report that insertion of prosthetic mesh is not advisable due to potential contamination of the hernia. 12 In our case, emergency laparotomy was performed because of not only peritonitis due to laceration of the colon in TAWH but also lacerations of the duodenum and head of the pancreas and open book pelvic fracture, causing septic and hemorrhagic shock. Repair of the hernia was not performed because there was high risk of infection due to laceration of the transverse colon. Thereafter, the hernia disappeared. This origin is unknown but cell regeneration, fibrosis and wound healing may be a concern. 13 This result suggests that it may not always be necessary to repair TAWH. Especially, when peritonitis is associated, debridement and drainage must be prior to repair. 
conclusion
TAWH is sometimes associated with critical injuries. We should perform CT scan with contrast media to correctly diagnose both TAWH itself and the associated injuries. If critical injuries are associated, treatment of these injuries may be necessary prior to TAWH repair. Furthermore, it may not always be necessary, or advisable, to acutely repair TAWH because of the potential for contamination at the hernia site.
